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DECLARATION UNDER 37 CF>IL 81.132 

Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-145 

Commissioner: 



I, William Faciaelii, being duly sworn, depose and state as follows: 



1. My name is William A. Facinelli. I am 5 1 years old and folly competent to make 
this afildavil My educational background includes a PLD. in Mechanical Engineering fiom 
Arizona State University in 1983. My work experience includes 22 years with Honeywell and 
its predecessor companies. During this time I have been significantly involved in marine 
propulsion design for approximately 8 years. This work has included significant efforts in. the 
field of waterjet systems. 
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Z Based on rny eduoaribn and wodc experiences I am quaUfied to provide lliis. 
afSdaviL I am a named invenlor of US Patent Application No. 10,664,318 -WATERJET 
PROPULSION APPAJRATLfS" (referred to hsein as tjie *318 appfioation), I have twlewed 
and a«i ferailiar wilh the pateat examiner's ofEoo action mailed 20, 2004. 1 have also 
reviewed the Bromowski pateni Intent so. 6»Q27,383)« whidi was cfeed by ihe patent 
e^^winer, and lam familiar with its conients. 



3. In June 2000 I b^an woiic on a design pxojecr S>r HpneiyweU liiteniational. 
Tbe design projecc related to an E^^edMonaty Fighcmg Vehicle QEFV) for the US Marine 
Corps, tn particular, Honeywell was acting as a subconwaerof fer the ^eral contractor. 
General pjoiamics. The Honeywell team» of v^liich I was a member^ was responsible for 
designing a propulsion sysncm tor die CFVr As pan of Honeyweirs pn^ulslon design^ 
Hon^ell fin^ contracted yfHk the Band, Lavis, and Associates Company in Sovraia 
Park, Majy:biid. Ih particular, I worked with Mr. Atan J/Bcond and John O. Pumell. 
who are oo^ventors of the '318 patent application 



4. An EFV, to generally describe it^ an an^hibious TPoop-carrying vehicle 
that loosed by the Marine Cojps for assaulting beaches. The EFV must qperate on both land 
and sea. The vehicle is generally large and heavy, particulariy when loaded; however, the 
specification calls for sufficient power to enable the vehicle to get on plane and then 
accelerate to higb speeds. The waieijet design related to propulsion of the EFV in water* 



5, Ftevious propulsion designs of the £FV suSered fiom dxawbacks. The 
previous EFV was limited in that the wate^ could not absorb suffbient pow^ fiom the 
engine to enable the vehicle gci on pliane with die desired Toadl If the JEFV cannot get on 
plan^ ihea It cannot adiieve 0ie high speeds required fer rapid troop deployinent. 

6. In our design process we used the EFV speciflcarionsftn- ve^ 

which it should gee cm plane and ibr available horsepower, and also designed a unit Aat 
wouldfitwithinthe same envelope as tiie existing wateijeb The desjgn process dlfl^tv^ . 
fiom previous processes in that it rnadc use of state^-tho^ computer programs that model 
flow dytxamics. Thekcy design con^utcr program did not e^ustdurii^g^ 
Bromowski patent was filed. 



' 7. The design suggested by dicae progranis dictated features sucd^ 
of rotor blades the ntmber of stator blades, a? well as the iotor blado^using clearance. . 
The rotor blade/housing clearance^ an important feature iri This design. Is not something that 
a de^gner for this kind of application would arrive at solely based on consider^ons about 
maienals, diameters* and mahu&cnning pnecisioo, as suggested by the examiner. Hiese 
considerations would ^courage a des^ with a large rocof/housing oleaiancG; with no clear 



PA6E1S/36'RCVDAT12/16i2im 5:06:26 PM [Eastern Slan^^^ 



Dec. 16. 2004 3:07PM 1N6RASSIA FISHER & LORENZ PC No. 6172 P. 17/36 



iacendvo for a relatively small valua. Rsfbsr^ the dearance is chosm as it lelases ro tho 
above issues and also pei&nnance in pardcukr efficiency* 

8. BfBciaicy of the wateyct is linked to the clearance between the rotor blade 
and the hou^ng. It would be difficult to detect perftxnnaQce difikxeaces witliout an accurate 
computer program, Wc arrived at our clearance specification by undeftaklng computsrlzed 
flow ana^sis. When v/e increased the clearaDce, it degraded efliciency. Oa the other haxtd^ 
if we decreased clearance, jt increased the ri^ that -&e rotor would mb against the housing. 
The motivatfon to set the claimed deaxdncc came fiom these suggestions of the flow 
analyas. 

9* The specification of other features of the watttjet also arose fi^ a 

conteimporaTy computer analysis. The precise flow path (the shapes ofthe hub and of the 
housingX the area of the blades^ tiic loadmg distribution on ifao blades^ and Ac pressure rise . 
induced 1^ the watc^jct were all deienniDed by tftjs Jcind of analysis. 

1 0. Examples of design crhezia diat were developed by flow analysis and 
computer modeling are atEabbed hereto. 

11. The modvadbn to redesiga an existing wa^rj^ A 
designer cannot start fiom a ImowQ design and ''scale up'^ so as to increase power. 
Cavitaiion is a significant consideration for wate^d^ designs, especially designs att emp ting 
to reach the powers in our application. Further, it was desired to obram-d design that 
fimctioned well at arelative^ lowKPM. A sQc^ssisflil rotoi/stator design bi watei}eT 
applications thus involves a compromise of several considemdons. It would not have been 
obvious to modify the Bfoixiowslci icfermpe to achieve the desired lesulL We were txyihg to 
advance the itsm of the art Something done ten years ago was not deemed relevant For 
example^ previously, eigmeeis would have bcgu^ 

loading on the Totor blades. Our analysis did not make d)at assumption, I]ieana](yslsledus 
to incozporate a non-unifoxm loadliig into our design. 

1 2. in my opinion^ the results achieved by tiie wategct design would have been 
imexpectedgivrai the prior State of ^cirt I say ihls In view of the advance luwaio^lec 
perfiDzmanco achieved by our design* aa compaied to known designs. 

13. Our waterjetprpptilsion system lias also reoeiyedpr^^ 
otheis in the industry. 



3 



PAK17/36'RCVDAT12/16/2mS:06:26PM [Eastern Standard r^^^ 



Dec. 16. 200.4 3:08PM INGRASSIA FISHER & LORENZ PC No. 6172 P. 18/36 



14w Our inventioa has received various foims of reco^don by others in the 
industry. Tji particular, Mr. John W. Wbsiua, Vice President of Amphibious Sysiems wiih 
Genera] Dynamics authored the letter attached to this Afifidavrt. In paragraph 3 of thai lett^, 
Mr. Wosina refers to the wateijet kventian as "an ejq)eoially noteworthy cootrnnition.'' The 
letter iiirthsF states timelmess and quality, of the solution provided significantly 
reduced a key water perfotrmance risic, ."^ I read these comments to represent praise and 
reeognidon by those who would be qualified to evaluate die invemiozL 

1 S. Other examples of praise and recognftfon come from variou3 members of the 
US Marine Coipsu I refir to emails attached faereto, Ihe full email series conveys the 
excitement and motion that the test of the EFV generated. Indfvidua] Marine Coips 
ojseraiois compazed the vehicle propelled by the previous design to the one propelled by the 
mvemtica as '^a model T to a Lamborghlnr, (I also note that diis was a comment made by 
one of the "most cxp«Icnce£P Marine Corps operators!) Aooiher Sfdd the vehicle **tums like 
a jet s'kL" Still anotfier comment received during a testing ddiriefing was "night and d^ 
diffBTBnt than the QxreVzoud] des^ in speed and accclerationg a 1003^ improvetnent.^ 

(6- I Interpret these comments^ which reladte to the vehicle's acceleration and 
power, «s being indicaixve of. the success of the wate^et desigo^ as opposed to other fbanires 
of the GFV tb»t are not tfte subject of the patent ^plication. 



William A* Fadbelii 



Dated : /"A^ 



Subscribed to and sworn before me this /d> day of _ 




JOyMIEXCflAFT 
Notaiy PuWfe - ArtiBia 

My Carom. By.01-1»ac« ; 
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Design of Ezperiments for HEWJ 
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Design of Experiments for HPWJ 


: ^ : i 


3 fectors, 6 runs i i 
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Design of Experiments for HEWJ 

3 &ctors, 9 runs 
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Design of ExperimentB for HPWJ 


i ' i ! 

i : : ! 


Roughness analysis! i 
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Finish vs. elearanee to meet tlirust req't 

Using "spec" thrust value of 1 1949 

C! Rn 

0 83.7 
0.05008 0 
0.15 -128.82 

Using thrust value of 11203 from Alan's 2002 table, at 13.9 knots and 1114 rpm 

0 712.2 
0.50268 0 

Design point 
0.025 63 
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C3EIMERAL. DYNAI\/flC5 

Amphibious Systems 



25 October 2004 

Ms. Adriane Brown 
ViceTresident and General Manafer 
Hoseywell Engme Systems and Accesfiories 
1300 W.Wanier Road 
Teoipe,AZ 85284 

Subject Expeditionary Figibting Vehicle (EFV) 

• Letter of AftirBciation to Honeywell EFV Ptogram Pasonnd 

DearMs. Brown: 

I am wiiting on behalf of General Dynamics to oxpress my sincere gratitude and appreciation for the 
outstanding (»nliibations made by Honeywell to the USMC's ExpedJlionary Fighting Vehicle program. 
Honeywell*8 involvement in EFV dates back to the cariy days of flie program when it partnered with GD : 
and accepted the cballeoging responsibility of desigzung and develc^ing a state-of-the-aA Water Pkt^mlsion 
System, 

Over the courae of these last eight (8) years, there have been numerous occasions where dedicated ' 
Honeywell personnel were called iq>on to apply their significant expertise and energy to make the dream of 
Mgh speed anq>hibions technology become reality. The weight, volume, reliability, maintainability^ 
integration, cost and perfonnance considerations were optimized with ^ 
professionalism and best-in-clasd proc^es. 

An especially noteworthy amtributkm relates to the CottHtcr-Rotaling Water Jet design that was requested 
in late 2003 and ddiveied by Honeywell by early 2004. Ihe timeliness and quality of the solution provided 
significantly reduced a key water perfonnanoe risk and positioned the program for a very successful 
Operational Assessment 

Again, I would Hke to thank the Honeywell leadership and all HoncyweU personnel vfbo have participated 
in deBvering such a su^perb solution for the EFV. 



Sender Fidelis^ 



'johnW. Wosina 

Vice Pr^identi Amphibious Systems 



• 140^1 Worth Avanue 
Woodfafid8aVA22192 
Tet 70M92<32Tg 
Fax; 703-492^100 
www.gdls.com 
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'* Fxomt Gray/ Brad 
Sent: Wednesday, March 31/ 2004 7:06 AM 
To: Phillips/ Jeff; Hill, Timothy 

Cc: Henry^ Ken; Brown, Adriane M- ; Wojciehowaki, Jim; Overholt, David 
Stibject: REt EFV Test 29 Mar 04 



This is fantastic news for Honeywell and the EFV program* Not onJly did we deliver hardware 
in meeting a very aggressive schedule, we delivered performance we predicted. I like the 
quote below; "the difference between PI and E2 ia like a Model T to a Lamborghini". 
Impressive 



Please get with Jeff Phillips. I would like to publish this exciting accomplishment for 
Honeywell, the Space, Missile and Marine Product Line and the EFV Team. 

— — Original Message"*- 

From:. Phillips, Jeff 

Sent: Tuesday, March 30, 2004 5:49 PH . 
To; Henry, Ken; Gray, Brad 
Subject: FW: EFV Test 29 Mar 04 



Just' wanted to pass this on. This is the report from Camp Pendleton on the first day of 
high speed testing of the EFV vehicle with the new Honeywell High Power Water jet design. 
The S2 vehicle is the first to enter the water with the new waterjets. The PDRR vehicle 
they refer to used a waterjet design adapted from a Navy lab waterjet design. This is 
outstanding news for our team and a big boost to see the end user (U.S. Marines Corps) this 
excited about what we have given them by improved performance of our product. 

Regards, Jeff 

Original Message— 

From: newcombw(? gdls.com [mailto:newcombw@gdls.com] 
Sent J Tuesday, March 30, 2004 12:51 PM 

To: Corcino, Dave; Phillips, Jeff; Tarabori, Steve; Susan«Hobbs@Honeyweir« com 
Cc: BondS@gdls.com; zichc@daav,usmc»mil; Ring68aaav.usmo.mil; moyerdSgdls.com 
Stabject: Sit rep — 29 Mar 04 



Great news. See the initial report on EFV Hi-speed testing « Much appreciate is in order 
for each Honeywell EFV team member,, as well as the WTR-HPWJ test team, in the development, 
designing^ testing, and building* of the Honeywell High-Power Waterjet. 

Bill Newcomb 

General Dynamics Amphibious Systems 
Ph: 703.490.0156 
Fax: 703*490, 6098 

Forwarded by David W Moyer/GD_AAAV/CDAS on 03/30/2004 07;X4 



Jeff, 



Tim, 



Jeff C Lamb 



To: 



B-Level JPT Leads, 



C-Level IPT Leads, D-Level IPT Leads, John 

03/30/2004 07:07 



W Wosina/GD AAAV/6DAS66DAS 



cc: 



Subject: Sitrep— -29 Mar 04 



PAGE 34/36 ' RCVD AT 12ll6/2im 5:06:26 PM [Eastern standard Time] ' SVRm^^ 



Dec. 16. 2004 3: 1 1PM 1N6RASSIA FISHER & LORENZ PC 



No. 6172. P. 35/36 



Team: 

X think this is one of the best SIl^Ps we have seen in the past few months « The 
highlights are E2 conducted High Water Speed testing last night and the test crew's 
conments about the performance were promising. More to follow in the test log which 
should be out later this morning. 

TYl, 

Jeff C« Lamb 

Test and Evaluation IPT Lead 
Office 703-4 90-7567 
Cell 571-436-5861 

Forwarded by Jeff C Lamb/GD AAAV/GDAS on 03/30/2004 07:04 



Fontenot Maj Mark T 

<FontenotMt0pendleto Tq: Reeves LtCol 

David L <Reeve3DLependleton.usiftc,mil>/ Howard 

n«usmc.mil> LtCol Joseph D 

<howardj@aaav»usmc.mil>f Baguette GS-15 Marc G 

<PaquetteM9aaav.usmc.mil>, "* 'lambj9gdls.com' " <lambjOgdls.coiti>, 

03/29/2004 21:41 Delmonico GS-15 Mark J 

^delmonicomQaaav. usmC'mil> 

cc: 

Subject: Sitrep— 29 Mar 

04 



Gents 



Just wanted to start your day off with some very good news. Below you will find Capt 
Moretti's SITREP that details £2 reaching high water speeds. We are trying to get a video 
out to Woodbridge today because the words alone are not enough to describe just how 
amazing £2 performed. 



During the Op debrief^ I asked the crew to characterize the performance. One of the most 
experience drivers (Rodger) said the difference between PI and £2 was like a Model T to a 
Iiamborghini . Observers on the RHIB said E2 turns like a jet ski. 



It is an amazing sight to see this vehicle jump right out of the water and get on plane. 
It's days like this that we can't believe we are getting paid to do this. 



R/S 

Waj Fontenot. 



— —Original Message— — 
From: Moretti Capt John A 
Sent: Monday, March 29, 2004 6:23 PM 
To: Reeves LtCol David L 

Cc: Fontenot Maj Mark T; Benzie Mr John F; Wright G$ 12 William 29; Oyama 
Van 
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Subject: Sitrep— 29 Mar 04 



It was an unbelievable day fox E-2 at AVTB today. We had a test plan for high water speed 
characterization for E-2- The vehicle was in LC 1, weighing 70,540 pounds- The 3ea state 
was flat (low sea state 1). When we initially got in the water, the EFV blew its port 
hydraulic distribution manifold cover » After the crew cleaned up the xness and replaced 
the entire distribution manifold, we got back into the water. The initial plan was to 
bring E-2 up to full throttle, then step the transom down from +13 to planing speed, 
taking 30 second data collects for each transom setting. That plan went out the window 
with what we saw neKt. £-2 reached planing speed at +8 on the transom. In the past it 
would take the PDRR vehicle several steps on the transom to get on plane. The transom 
angle was somewhere around +2 or 0 degrees before the vehicle would znake planing 

speeds- Today E-2 reached planing speeds in a fraction of that time at a transom setting 
of +8. I had to stop the test in the middle of the first run. We have the video/ but lUl 
give you a short explanation of what I saw, B-2 had pitched up to the point that the bow 
was entirely out of the water. The transom was stepped down to -flO with no visual effect. 
Then the transom was stepped down to +8. The EFV launched itself out of the water and 
came up on plane. The vehicle speeds that were called out of the radio went from 13 knots, 
to 21 knots, to 28 knots, to 30+ Icnots. £-2 acclerated so fast that I had to call all 
stop; I wasn't sure if lowering the transom would actually alow it down» It is clear in 
the video that for most of the first r\in, the bow was out of the water. We adjusted the 
test plan to allow the driver to get up to planing speed stepping the transom down at his 
own discretion. The driver reported that he could maintain 27 knots at a transom of 0 
degrees- During the next couple of runs the EFV came up on plane in about a minute • We 
then set up to execute some port 180 degree turns. The turns were executed at full steer 
input from the driver. One of the turns was executed sharper than anyone of the test team 
had ever seen. The data trailer reported that the vehicle actually accelerated through 
one of the turns without ever slowing down. The turning radius for that turn was 
unbelievably tight* During one of the starboard 180 turns, the vehicle actually came off 
plane and got into a steep port list that resulted in a plow-in condition- After calling 
all stop, I had the divers check out the vehicle. They reported that everything looked 
good; there was no physical abnormality that would have caused tha sharp port list or the 
plow- in. In the after action it was mentioned that the driver (in the past) had usually 
bumped up the transom before turning, but he did not do that today. That is a likely 
cause of the vehicle digging in on one side, then plowing in* The vehicle crew mentioned 
in the debrief that the SDD design is "night and day" different than the PDKR design in 
speed and acceleration, a "100% improvement." 



Path Forward: Repeat today's test at LC 3. 



£-•7 is waiting on parts and other maintenance issues. 

Path Forward: Continue to drive the maintenance effort so that it can conduct some land 
testing by the end of the week. 



r/s, 

Capt John A. Moratti 
Operations Officer 
Ttophibious Vehicle Test Branch 
Box 555217 

Camp Pendleton, Ca 92055-5217 
(760) 763-1897 
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